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Long term sequelae of sex steroid treatment in the
management of constitutionally tall stature

W J de Waal, M Tom, S M P F de Muinck Keizer-Schrama, R S R Aarsen, S L S Drop

Abstract
Aim-To evaluate possible long term
side effects of high doses of sex steroids
in the management of constitutionally
tall stature, with special attention to
hypothalamic-gonadal function.
Methods-Sixty four tall adult men and
180 tall adult women, who received supra-
physiological doses of sex hormones
during puberty, were interviewed in a
standardised way at a mean follow up
period of 10 years after cessation of treat-
ment. Sixty one untreated tall adult men
and 94 untreated tall adult women served
as controls.
Results-The majority of the subjects
were satisfied with their decision regard-
ing hormone treatment. Seventy seven
per cent ofthe women and 78% ofthe men
reported one or more side effects during
treatment. Most side effects were mild. In
women, only 3% stopped treatment
because of an adverse event; in men, the
reported side effects never stopped treat-
ment. The frequency of reported side
effects in women was higher during
treatment with high doses of oestrogens
than during oral contraceptive use, indi-
cating a dose dependent relationship.
Amenorrhoea of longer than six months
after cessation of therapy was found in
5%. Menstrual cycle characteristics of
previously treated women were compar-
able with controls. Malignancy was not
reported. Information about a total of 127
pregnancies was obtained and revealed no
distinct differences in details and outcome
between previously treated women and
men, and controls.
Conclusions-At a mean follow up of 10
years there is no evidence that pharmaco-
logical doses of sex hormones have a long
term effect on reproductive function.
However, this period is still too short to
draw definite conclusions.
(Arch Dis Child 1995; 73: 311-315)
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Treatment of tall adolescent boys and girls with
high doses of sex steroids in order to reduce
their final height is a widespread practice. 1-10 In
our hospital we have been treating constitution-
ally tall children since 1968. In girls, oestrogens
have been used (ethinyloestradiol 200 pLg/day,
range: 100-300 mg/day) in combination with
progestagens (medroxyprogestrone 5-10 ,ug/
day, orally) every 5-10 days of the month; boys

have been treated with androgens (testosterone
esters in various regimens with a total monthly
dose of up to 1000 mg.).

Over the years height reduction by means of
supraphysiological doses of sex hormones has
been much discussed, not only because of the
problems in assessing the real growth reducing
efficacy and the lowest effective dose, but also
because of the possibility of unwanted side
effects. In this respect special attention has
been focused on haemostasis,'1 lipid metabo-
lism,12 and the function of the hypothalamic-
gonadal axis.13 14 The impressive bulk of
available data on the association between long
term oral contraceptive use and possible health
risks (reviewed in15 16) are indispensable as
they form an excellent reflection of the
prospective risks in oestrogen treated girls.

So far, unwanted side effects have only been
reported during treatment or shortly after its
discontinuation.1-10 17-21 Most side effects
were found to be mild and reversible.
Suppression of the hypothalamic-gonadal axis
induced by the pharmacological doses of sex
steroids was found to be reversible.13 14

However, the possibility of a long term sup-
pressive effect of sex hormone treatment on
reproductive function in boys has been postu-
lated.22 In a recent study in 43 previously
treated tall men and 30 untreated tall controls
we could not confirm this suggestion.23 In
girls, the ultimate 'proof of complete
reversibility of hypothalamic-gonadal suppres-
sion - pregnancy - has been reported in various
single cases. 1-4 6 8 9
To offer further data on acceptance and

possible long term effects of high doses of sex
steroids in the management of constitutionally
tall stature we interviewed tall adult men and
women at a mean follow up period of 10 years
after discontinuation of height reductive
therapy by means of a self constructed
questionnaire. Our main field of interest was
the functioning of the hypothalamic-gonadal
axis. Since our study was intended to be non-
invasive, this was covered by questions about
menstruation, gynaecological complaints and
childbearing. Tall adult men and women who
had not received treatment during their
pubertal period served as controls.

Methods
PATIENTS
Since the introduction ofheight reducing treat-
ment in our institute in 1968, 247 men and
423 women who were seen at adolescence for
evaluation of their constitutionally tall stature
had reached the age of 18 at the time of our
follow up study. All were contacted by mail to
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Table 1 Clinical data on 125 adult men and 272 adult women with constitutionally tall stature. Data expressed as mean
(SD) and range

Women Men

Cases Controls Cases Controls
(n= 180) (n= 92) (n= 64) (n=61)

Age at time of follow up (years) 257 (49) 24-8 (4-1) 26-1 (4-3)* 4-3 (42)
18-7-35-9 18-7-34-2 18-7-34-4 186-34-1

Final adult height (cm) 181-6 (3 4)t 180-4 (3 7) 199-8 (4-1)t 196-2 (5 0)
173-8-190-5 171-1-188-3 190-7-210-1 1866-209-3

Length of follow up (years) 10-9 (4 9) - 8-6 (4 0)
3-1-22-9 3-2-18-5

Duration of treatment (years) 1 91 (0-61) - 1-36 (0-56)
0-60-3-62 0-67-3-68

Treatment regimen 100 jLg EO/day: n=9 - T-ester mixturea, im (Sustanon):
200 jLg EO/day: n= 157 250 mg/week: n=50
300 ,ig EO/day: n= 14 250 mg/2 wks: n=2

500 mg/2 wks: n=4
T-undecanoate, oral (Andriol):
240-320 mg/day: n=4
T-propionate, im (Neo-Hombreol):
25-30 mg/day: n=4

EO= ethinyloestradiol; im=intramuscular; T=testosterone.
aMixture of T-propionate, T-fenylpropionate, T-isohexanoate, and T-decanoate.
*p<0.05, tp<0-01, tp<00001, cases v controls.

participate in the study. Second mailings were
sent to those who did not respond to the first
mailing. This was part of a large follow up
study of constitutionally tall stature, including
auxological and psychosocial assessments.
Data on auxology and psychology will be
reported elsewhere.

During their puberty, 102 men and 249
women had been treated for tall stature (cases).
The indication for the therapy was usually a
predicted final height >2 5 SD above the mean
(>180 cm for girls and >200 cm for boys).
Occasionally, therapy was initiated in idio-
pathic scoliosis. Controls were 145 men and
174 women who had chosen not to undergo
treatment for various reasons such as satisfac-
tion with the given height prognosis or uncer-
tainty about possible side effects. Two hundred
and nine men (95 cases and 114 controls) and
326 women (203 cases and 123 controls)
responded to our mailing. Of the responders,
125 men (64 cases and 61 controls) and 272
women (180 cases and 92 controls) agreed to
participate in the study. Clinical data on the
participants are summarised in table 1. All
participants gave informed consent.

METHODS
All participants were interviewed in a
standardised way by one investigator (WdW).
In women, the standardised interview included
questions about satisfaction and possible side
effects of hormone treatment, oral contracep-
tion, menstrual cycle characteristics (without
oral conceptive use), pregnancy, and gynaeco-
logical complaints. Men were asked about
satisfaction and possible side effects of
hormone treatment and about their offspring.
The standardised possibilities of adverse
effects during sex hormone treatment were
extracted from published reports. Most of the
participants were interviewed in an outpatient
clinic setting. Five women and one man (all
cases) were interviewed by telephone.

If a subject had sought gynaecological con-
sultation because of suspected subfertility
additional information was asked for after
informed consent was obtained.

The protocol was approved by the ethics
committee of Academic Hospital, Erasmus
University, Rotterdam.

STATISTICS
Differences between groups were tested using
Wilcoxon's two sample test. In women, cases
were grouped according to their total daily
ethinyloestradiol dosage. Differences between
these three groups were tested with the
Kruskal-Wallis test. In men, no statistics were
performed on the various treatment regimens
because of the small numbers in the groups. x2
tests (with Yates' correction when appropriate)
were used in case of a contingency distri-
bution. Incidence rates of adverse events,
pregnancy outcome, and gynaecological
consultation were compared using Fisher's
exact test.

Results
GIRLS
Treatment and adverse effects
In the control group, four women (4%) regret-
ted their decision not to undergo hormone
treatment for height reduction. Ninety three
per cent of the case group were satisfied with
the result of their treatment; 7% showed dis-
satisfaction. The main reason for dissatisfac-
tion was the small effect of the treatment
compared with the given height prediction.
Eleven per cent of the cases would not apply
for height reduction treatment again; they were
worried about the possibility of long term side
effects or thought that tall stature in girls was
less a problem nowadays.

Separate possible adverse effects during
hormone treatment and their reported fre-
quency are listed in table 2. One hundred
thirty nine women (77%) said they were
troubled by one or more side effects during
treatment; 41 women (21%) could not
remember any adverse effect. Five women
(3%) stopped treatment because of adverse
events: persistent nausea, suspected ovarian
cyst, enlarged uterus, amaurosis fugax, and
headache. We found no relation between the
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Table 2 Number of reported adverse effects (%o) during oestrogen treatment and oral
contraceptive use in constitutionally tall women

Ethinyloestradiol Oral contraceptive use
treatment in
cases Cases Controls

Type (n= 180) (n= 160) (n=87)

Headache/migraine 23 (13) 22 (14) 7 (8)
Nausea/vomiting 25 (14) 4 (3) 5 (6)
Vaginal discharge 24 (13) 9 (6) 10 (11)
Pigmentation of areola and nipples 48 (27) - -
Weight gain 74 (41) 34 (21) 26 (30)
Leg cramps at night 36 (20) 5 (3) 6 (7)
Change in psychological or sexual behaviour 6 (3) 15 (9) 12 (14)
Galactorrhoea 8 (4) - 2 (2)
Hypertrichosis 6 (3) - -

Thrombosis - 2 (1) -

Hypertension 3 (2) 1 (0 6) 1 (1)
Bleeding disturbances 17 (9) 31 (21) 14 (16)

Interval bleeding 10 (6) 25 (16) 12 (14)
No bleeding 2 (1) 3 (2) 1 (1)
Metrorrhagia 4 (2) 1 (0 6) 1 (1)
Oligomenorrhoea 1 (0 5) - -

Dysmenorrhoea - 2 (1) -

Cysts or tumours in breasts 2 (1) 2 (1) 2 (2)
Cysts or tumours in uterus 1 (0.5) 2 (1) 1 (1)
Cysts or tumours in ovaries 1 (0 5) 1 (0 6) 2 (2)
Other 27 (15) 8 (5) 3 (3)

Accelerated pubertal development 10 (6) - -

Polyphagia (bulimia?) 7 (4) 1 (0 6) 1 (1)
Striae 5 (3) - -

Dizziness 2 (1)
Amaurosis fugax 1 (0-5)
Loss of taste 1 (0-5)
M pfeiffer 1 (0 5) -

Candidiasis - 3 (2)
Fluid retention - 2 (1) 1 (1)
Dry eyes - 1 (0 6)
Gall stones - 1 (0-6)
Endometriosis - 1 (0 6)
Exanthema - -1 (1)

total daily dosage of ethinyloestradiol and the
number of reported adverse effects.

Menstruation and oral contraception
Data on recurrence of menstruation after cessa-
tion of treatment are given in table 3. In 82% of
the case group a regular menstrual cycle was
reported, compared to 74% of the controls
(p=015). The reported duration of the men-
strual cycle was 31-6 (SD 12.2) days for cases and
32-4 (11-3) days for controls (p=O 11). When we
calculated the reported cycle length ofthe regular
menstruating women only, the mean duration
became shorter: 28-6 (2-2) days and 29-3 (5.3)
for cases and controls respectively (p=0-42). This
was because women with irregular menstrual
cycles had a higher frequency ofvery long cycles.
The reported duration ofthe menses was slightly,
though significantly, different between cases and
controls: 5-3 (1-5) days and 6 1 (1.7) days respec-
tively (p<OO1). When we calculated the duration
of the menses of the regularly menstruating
women only, this difference became smaller, but
was still significant at 5-3 (1.4) days and 5 9 (1.4)
days for cases and controls respectively, p<0Ol.
No difference was found in the proportion of
intermenstrual bleeding between regularly
menstruating cases and controls.

Table 3 Reported recurrence of menstruation after
cessation of treatment in 180 treated constitutionally tall
women

Recurrence No

After 1 month 114
After 1-6 months 51
After 6 months-1 year 5
More than 1 year 4
Unknown (went onto oral contraceptives) 3
Cannot remember 3

The use of oral contraceptives and the
proportion of reported side effects was not
significantly different between case group and
the controls. The separate possible adverse
effects during oral contraceptive use and their
reported frequency in cases and controls are
listed in table 2. There was no significant
difference in the distribution of each of the
separate reported adverse effects between the
groups (p values >0 05).

Pregnancy
Details and outcome of 100 pregnancies are
listed in table 4. There was no significant dif-
ference between case group and the controls in
the distribution of the number of miscarriages,
the time to achievement of pregnancy, and the
number of pregnancies after fertility induction.

For various reasons 57 cases and 20 controls
had consulted a gynaecologist at some time.
There was no significant difference in these
proportions (p=0 11). Subfertility, gynaeco-
logical infections, and menstrual cycle disturb-
ances were most often reported as the reason
for consultation. Eleven cases and one control
consulted a gynaecologist for infertility. This
difference appeared to be statistically non-
significant between the groups (p=0'07). The
various causes for subfertility in these women
were endometriosis, uterine or tubal abnormal-
ities, hyperprolactinaemia, uterine myoma, and
ovalutory dysfunction. Of the 12 women, five
(four cases and one control) succeeded in
becoming pregnant through fertility induction
(table 4). In addition, two cases became preg-
nant spontaneously. The remaining four cases
were still under gynaecological supervision at
the time of the interview. In the case group,
women who consulted a gynaecologist had not

Table 4 Details and outcome ofpregnancies in
constitutionally tall men and women

Cases

Women (n= 40)
No of pregnancies 63
Outcome
Induced abortion 4
Miscarriage 8
Extrauterine pregnancy 3
Hydatidiform mole -

Pregnant at time of study 4
Normal birth 43

1 Child 22
2 Children 10 (1 twin)
3 Children 1

Details
Toxaemia 4
Symphysiolysis -

Prenatal blood loss 1
Manual removal of placenta -

Postpartum haemorrhage 1
Premature contractions 1
Fertility induction 4

Time before achievement of pregnancy
Less than 1 year 51
Between 1 and 2 years 2
More than 2 years 8

Men
No of pregnancies in partners
Outcome

Miscarriage
Normal birth

1 Child
Details

(n=6)
11

1
10
10

Intrapartum asphyxia
Time before achievement of pregnancy

Less than 1 year 10
Between 1 and 2 years 1
More than 2 years

Controls

(n=16)
27

23
7
5
2

1

-1

25
1
1
(n= 10)
16

15
15

2

15
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received a significantly different total daily dose
of ethinyloestradiol during adolescence than
women who had not consulted a gynaecologist
(p=0 11). In addition, the total daily dosage of
ethinyloestradiol in women who sought
gynaecological consultation because of sub-
fertility did not differ from that of women who
consulted a gynaecologist for other reasons.

BOYS
Treatment and adverse effects
In the control group, six men (10%) regretted
their decision not to have undergone androgen
treatment for height reduction. They were
significantly taller than those who showed no
regret at their choice: mean final height 202-8
(SD 5-4) v 195-5 (4.4) cm, p=0-004.

Eighty six per cent of the case group were
satisfied with the result of their treatment; 14%
showed dissatisfaction. The main reason for
dissatisfaction was the small effect of the treat-
ment compared with the given height predic-
tion. Eight per cent would not apply for height
reducing treatment again, because of side
effects or uncertainty about long term effects.

Fifty men (78%) said they had been troubled
by one or more side effects during treatment.
Fourteen men (22%) could not remember any
adverse effects. Aggravation of acne was the
most commonly reported effect (39%), fol-
lowed by painful injections (16%), weight
gain (14%), gynaecomastia (13%), muscle
aches (13%), oedema (9%), and change in
psychological or sexual behaviour (5%).

Pregnancy in partners
Details and outcome of 27 pregnancies in part-
ners of cases and controls are listed in table 4.
None of the men who were childless at the time
of the interview wished to have children at that
time. There was no significant difference
between the cases and controls regarding out-
come of pregnancy in their partners and the
length oftime before achievement ofpregnancy.

Discussion
Long term follow up data on sex steroid treat-
ment of constitutionally tall adolescents are
lacking. In order to obtain an insight in
possible long term side effects we performed a
non-invasive controlled study and focused on
the function of the hypothalamic-gonadal axis.
In spite of the non-invasive character of our
study, cases were more willing to participate in
this follow up than controls. It is possible that
this may have biased the results. Cases would
perhaps have been more likely to have linked
particular conditions with their past hormone
treatment, and this may have led to overreport-
ing. The results must therefore be interpreted
with caution.
Our study showed that many patients

experienced one or more side effects during
treatment. Fortunately most ofthem were mild
and led to cessation of treatment in only 3% of
the women. In men, treatment was not discon-
tinued because of adverse effects. Our findings

are in general in agreement with the side effects
reported by others."10 17-21

In girls, adverse effects of oestrogens
occurred more often during treatment than
during oral contraceptive use. This reflects a
dose dependent effect of oestrogens on the
incidence of adverse events. The scale of
reported side effects reported during oral con-
traceptive use was not significantly different
between cases and controls and was of the
same order as previously described.24 25 Two
cases reported thrombosis during oral contra-
ceptive use. Despite the fact that the risk of
thromboembolism increases with the oestro-
gen dose,26 we did not find any cases of throm-
bosis during treatment. One girl who had a
history of amaurosis fugax might have had
thromboembolism. However, no haemostatic
changes were found at that time. In general,
thrombosis is found to be an uncommon side
effect of height reducing treatment1 17 18;
whenever thrombosis occurred it mostly
coincided with other risk factors for
thromboembolism such as immobilisation.
Amenorrhoea of longer than six months after
cessation of height reducting treatment treat-
ment was reported in about 5% of cases. The
incidence of amenorrhoea following cessation
of oral contraception is about 0.5%.27 In
addition, the overall prevalence of secondary
amenorrhoea of more than six months in
women aged 15-34 years is about 1 3%.28 This
may suggest an increase in amenorrhoea after
height reducing treatment. It should be noted,
however, that there are no convincing data
showing that oral contraceptive use is causally
related to amenorrhoea and that other risk
factors for amenorrhoea, such as smoking,
nutrition, and exercise, were not adequately
adressed.27 29 We found no important differ-
ences in menstrual cycle characteristics
between cases and controls. This implies that
no important hormonal imbalance is present in
previously treated tall women. Malignancy was
not reported in our study. The possibility of a
dose dependent effect and a relation between
either oral contraceptive use at a young age or
duration of oral contraceptive use and
increased risks of breast cancer30 raises the
need for long term follow up in patients treated
with pharmacological doses of oestrogens. In
our study, only 49 of the 180 cases were older
than 30 years at time of the follow up.
Therefore, our mean follow up period of
almost 11 years in women is still too short to
give any answer to this important issue.

In boys, aggravation of acne was by far the
most commonly reported side effect. This is in
agreement with others.3 5 A causal relationship
with androgen treatment is likely, as shown by
Fyrand et al.31 Gynaecomastia occurred in
13% of the cases, probably because of the
increased peripheral conversion of androgens
to oestrogens. Since gynaecomastia is rather
prevalent in population studies in boys,32 it is
hard to say whether this condition is increased.
In one patient, surgical correction was neces-
sary several years after cessation of treatment .
Thus far, only casuistic data have been avail-

able on successful pregnancies after height
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reducing treatment.l4689 In our follow up
study information about a total of 127 preg-
nancies was obtained and revealed no distinct
differences in details and outcome of pregnan-
cies between treated women and men and con-
trols. These results imply that long term effects
of high doses of sex hormones on fertility are
unlikely. It is tempting to draw definite conclu-
sions at this time, but one should not forget the
social trend to have children at a later age and
the fact that the control group in men was
significantly younger. In addition, the finding
in women that a higher proportion of cases
(though not significantly so) had sought gynae-
cological consultation because of subfertility
should not be ignored. However, this latter
finding is hard to interpret. There is always the
possibility of bias by overreporting in cases, as
discussed above. Furthermore, additional
information about the causes for subfertility in
these women showed no clear systematical
pattern, indicating that a certain pathophysio-
logical mechanism is unlikely. Finally, the
prevalence of infertility in the normal popula-
tion is of the same order of magnitude
(10-25%, depending on the definition used33).
Besides, the meaning of significantly higher
plasma concentrations of follicle stimulating
hormone in previously treated tall adult men in
the presence of normal sperm quality, normal
plasma testosterone, and normal testis volume
remains to be established.23 Therefore, definite
conclusions on the influence of pharmacologi-
cal doses of sex hormones on fertility cannot be
drawn yet. But-for now, our data are reassur-
ing, since there is no clear evidence that treat-
ment with high doses of sex steroids causes any
harmful effects on reproductive function in
men or women.

In summary, treatment of tall adolescent
boys and girls with high doses of sex hormones
to reduce their final height was approved by
most of the patients, despite the fact that many
of them experienced side effects during the
treatment. Most side effects were mild. The
incidence of side effects is probably dose
dependent. Post-treatment amenorrhoea of
longer than six months was found in 5% of the
women. No important differences in menstrual
cycle characteristics were found between cases
and controls. Information on a total of 127
pregnancies was obtained and revealed no dis-
tinct differences in details and outcome
between treated men and women and controls.
At a mean follow up period of 10 years, there is
no evidence that pharmacological doses of sex
hormones have a long term effect on repro-
ductive function or cancer risks. However,
this period is still too short to draw definite
conclusions.
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